30'
Radius:
27 ± 3μm
± 6μm
36 ± 8μm 
Antibodies and reagents
Western Blot: mouse anti-β actin (1:5000, Sigma), rabbit anti-LC3 (1:1000, Sigma), rabbit anti-iNOS (1:500, Santa Cruz), rabbit anti-Atg7 ( (1:500, Millipore), rabbit anti-NG2 (1:500, Millipore), rabbit anti-Iba1 (1:500, BD Bioscience), mouse anti-S100β (1:500, Millipore), rabbit anti-Caspase 3-active
(1:300, Cell Signaling). Other reagents: lipopolysaccharide (1µg/mL, Sigma), mouse recombinant IFN-γ (10 ng/mL, Sigma), mouse recombinant IL-1β (5 ng/mL, GIBCO), mouse recombinant IL-6 (5 ng/mL, Sigma), mouse recombinant TNF-α (20 ng/mL, GIBCO), L-NAME (1mM, Sigma), 1400W (3 µM, Cayman Chemicals), Bafilomycin A1
(100 nM, Invitrogen), MitoSOX (1 µM, Molecular Probes, used according to manufacturer instructions), tetramethylrhodamine ethyl ester (TMRE) (10nM, Molecular Probes).
Viral vectors
Construction of the G gene-deleted GFP-expressing RABV (SADΔG-GFP) has been described before (Wickersham et al., 2007b) . To generate RABV pSADΔG-mitoGFP, a cDNA fragment containing the pre-peptide of human ornithine carbamoyltransferase (5'-ATGCTGAATCTGAGGATCCTGTTAAACAATGCAGCTTTTAGAAATGGTCACAACT TCATGGTTCGAAATTTTCGGTGTGACAACCACTACAAAATTAAAGTGCAGGGGG GATCC-3') fused to the N-terminal of eGFP was cloned into the pSAD T7-HH_L16_SC, which allows fast and reliable virus rescue (Ghanem et al., 2012) . The RABV SADΔG-mitoGFP was amplified in BSR MG-on cells (Finke et al., 2003) complementing the G deficiency of the virus upon induction of G expression by doxycyclin as previously described. Pseutotyping of SADΔG-mitoGFP with EnvA was performed by infection of BHK-EnvARGCD cells, expressing an ASLV-A envelope protein comprising the RABV G cytoplasmic tail at a MOI of 1 as described previously (Wickersham et al., 2007b) . Choice of RABV over other viral vectors for delivering mito-GFP was determined by (i) the excellent signal-to-noise ratio of fluorescencebased indicators generated by RABV and (ii) the ensuing possibility to perform detailed anatomical measurements (Wickersham et al., 2007a; Wickersham et al., 2007b) . Retroviruses (titer of 1-3 x 10 7 particles/ul) or lentiviruses (titer of 1-3 x 10 9 particles/ul) encoding a fluorescent reporter (GFP or Tomato) and/or Cre were used for transducing astrocytes in culture. the number of observed fusion events.
Histology and immunostainings

Evaluation of apoptosis and necrosis
Apoptotic and necrotic events in wild-type astrocytes were determined by flow cytometry (Guava EasyCyte Mini, Guava Technologies,Hayward, CA), using the Guava Nexin reagent (Guava Technologies,Hayward, CA) as previously reported (Angeloni et al., 2011) . Guava Nexin reagent contains annexin V-phycoerythrin (PE), that detects the residues of phosphatidylserine on the external membrane of apoptotic cells, and the cell impermeant dye 7-amino-actinomycin D (7-AAD), to discriminate dead ones. Astrocytes analyzed at different time-points were trypsinyzed and resuspended in equal amounts of PBS and Guava Nexin Reagent. Cells were stained for 20' at room temperature in the dark before measurements were taken.
For evaluation of apoptosis in Atg7 floxed astrocytes, immunostaining for Caspase 3-active (Cell Signalling) was carried out in coverslips treated with control or Creexpressing lentivirus and stimulated with LPS+IFNγ for 1, 3 and 8 days.
ATP assay
Cellular steady state ATP levels were measured using the luciferase-based ATP Bioluminescence assay kit HS II (Roche Applied Science), according to the manufacturer's instructions. Astrocytes were treated for the given time-points and, where indicated, medium was replaced with a 1mM glucose medium (low glucose) 24h before harvesting the cells. Bioluminescence, indicative of the ATP content, was measured using a LB96V luminometer (Berthold Technologies) and normalized to total protein levels.
Oxygen consumption
Respiration was measured using the XF96 analyzer (Seahorse Bioscience) (Ferrick et al., 2008) . Briefly, 30,000 cells per well were seeded in 1 mM Glucose medium 24h before performing the measurements. The oxygen consumption rate (OCR) was then quantified after sequential addition of 2 µM Oligomycin, 1 µM FCCP and 5 µM Rotenone/Antimycin A, as previously published (Brand and Nicholls; Ferrick et al., 2008) .
Mitochondrial ROS evaluation
Mitochondrial ROS production was evaluated by incubating astrocytes at 37°C with the live-cell permeant indicator MitoSOX Red (Molecular Probes, used according to manufacturer instructions). MitoSOX (1 µM) was added to the cell medium for 10 minutes, after which cells (kept in dark) were washed twice in warm buffer (HBSS) before live imaging of multiple cells (usually 10-20 per dish) during a time-window of 30 minutes. After imaging (514nm/560nm), samples were fixed in PFA 4% for 10 minutes on the microscope stage and subjected to immunostainings at 37°C in dark (1h incubation with primary antibodies plus 1h incubation with secondary antibodies).
Normalization of MitoSOX fluorescence on Tom20 immunoreactivity was performed with ImageJ.
Western blot
Cells were scraped off in ice-cold PBS and lysed in CelLytic plus protease (1:500) and/ or phosphatase (1:100) inhibitor cocktail. After centrifugation at 12000 rpm (4˚C) for removal of cellular debris, proteins were separated by SDS-PAGE and transferred to nitrocellulose membranes using standard procedures. After blocking unspecific sites, the membranes were incubated overnight at 4°C with antibodies recognizing the proteins of interest. Detection was performed after 60 min incubation with secondary antibodies conjugated to horseradish peroxidase (Promega) and subsequent conversion with a chemiluminescent substrate (GE-Healthcare).
Electron microscopy
Primary cortical astrocytes were plated in poly-L-lysine (0.01%, Sigma)-coated glass slides (LabTek Chamber Slides) at a density of 100,000 cells per slide (area = 1.8 cm2) and treated for 8 or 24h with LPS+IFNγ or vehicle. Samples were fixed 2 hours in 2.5% glutaraldehyde (Electron Microscopy Sciences) dissolved in 0.1 M phosphate buffer (PB, pH 7.4). Astrocytes were then post-fixed for 1 hour in 1% osmium tetroxide (Electron Microscopy Sciences) in PB, and stained with ethanol 70%
containing 1% uranyl acetate (Sigma). After sample dehydration in graded alcohol series and embedding in Epon (Sigma), ultrathin sections (with silver to gray interference) were cut with a diamond knife (Diatome), mounted on Formvar-coated single slot grids and then counterstained with 3% uranyl acetate and with lead citrate (0.2%, Sigma). Sections were visualized using a Philips CM100 transmission electron microscope. The density of autophagic vacuoles was then determined by counting the number of organelles per astrocyte per μm 2 , while analysis of cristae was performed on high magnifications images (24,500 X) counting the number of cristae per unit of mitochondrial surface.
